BCL-xL regulates synaptic plasticity.
Mitochondria are the predominant organelle within many presynaptic terminals. During times of high synaptic activity, they affect intracellular calcium homeostasis and provide the energy needed for synaptic vesicle recycling and for the continued operation of membrane ion pumps. Recent discoveries have altered our ideas about the role of mitochondria in the synapse. Mitochondrial localization, morphology, and docking at synaptic sites may indeed alter the kinetics of transmitter release and calcium homeostasis in the presynaptic terminal. In addition, the mitochondrial ion channel BCL-xL, known as a protector against programmed cell death, regulates mitochondrial membrane conductance and bioenergetics in the synapse and can thereby alter synaptic transmitter release and the recycling of pools of synaptic vesicles. BCL-xL, therefore, not only affects the life and death of the cell soma, but its actions in the synapse may underlie the regulation of basic synaptic processes that subtend learning, memory and synaptic development.